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Gyroscope and Gyroscopic Motion. The

gyroscope is an instrument used in the study
of the phenomena of bodies which rotate or
spin under various conditions. There are many
forms, and they are called Gyroscopes, Gyro-
stats, etc. In the simple gyroscope, a rotating
wheel or disc is supported by its axle in a series
of pivoted frames or gimbals in such a manner
as to give free motion (without translation)
in every direction. The apparatus designed
by Lord Kelvin, and called by him the Gyro-
stat, consists of a heavy fly-wheel in a metal
casing, with a flange about its periphery
upon which it is free to roll. Many other
forms of so-called 'gyrostats' have been de-
vised; some are in use as toys. The term is
commonly applied to partial gyroscopes in
which full axial freedom is not permitted.

Simple Gyroscope.

Gyroscopic motion covers a wide range
from a simple revolving wheel, constrained to
turn about a fixed axis, to a heavenly body
moving freely through space. Observations of
gyroscopic motion were made by the ancients
apparently without important results. The
first practical application of it that is known
was devised by Serson, who in 1744 made a
sort of spinning top with an upper polished
surface to give an artificial horizon at sea
when the actual horizon was obscured by fog
or mist. Among the earliest investigators of
ijyroscopic motion was the French scientist
Foucault, and by its means he was able to
show the revolution of the earth. This was
effected by a very long pendulum swung in
the dome of the Pantheon at Paris in 1851,
its change of direction (as regards the earth)
being observed by a telescope arranged for

the purpose. Just as a projected object re-
sists a force tending to cause it to deviate
from that line, so a rotating mass constrained
to spin will resist a force tending to change
the plane in which its center of rotary effort
is contained. The simplest ordinary forms of
comparatively free gyroscopic motion are
seen in the pendulum, hoop, wheel, and top.
The top, on account of the ease with which
a high speed is obtained, is most easily stud-
ied. It brings in another factor which is not
seen in a simple balanced gyroscope, and
that is the preponderance or rotary effort
caused by gravity tending to make it fall if
the velocity of revolution is reduced below a
certain speed.
In the simple gyroscope, wheel A turns
upon its axis B in pivots c and c' in the ring
D. This ring is pivoted at E and E' in the ring
p, r', and F, JF' in turn is pivoted in G and
G' on the arms n and 11', which arc pivoted
at L on top of the stand K; but this pivot is
commonly locked. The steadying weight c
may be removed if a perfectly balanced gyro-
scope is desired. The direction of rotation
is shown by the arrow.
If a downward pressure be applied to the
top of ring v near the pivot E, it will be re-
sisted; but movement of the gyro will take
place about the axis of E, E', the upper end
of B inclining toward G. This movement,
called precession, is thus seen to take place at
right angles to the direction of the impressed
force and in the direction of the rotation.
The practical applications of the gyroscope
are nearly all of recent development. As a
stabilizer for steadying objects which are in-
clined to sway, the gyroscope has a wide use.
The Sperry Company and other makers of
gyroscopic machinery have been working for
some time on stabilizing machinery. The most
successful of the recent applications of the
gyroscope is in the Gyro Compass (see COM-
PASS). All battleships in the United States
Navy have been or are being fitted with these
compasses. Applications of the gyroscope
are also seen in airplane mechanism studies;
the steadying of ships at sea; torpedoes;
mono-rail trucks and trains. The Gyrostab-
ilizer adopted the theory and was put to
practical use as a means of increasing the
steadiness of ships and airplanes. Consult
Wullner's Lehrbuch der Experimental-phy-
sik; H. Crabtree's Spinning Tops and Gyro-
scopic Motion (1909).